The Indo-Pacific lionfishes (Pterois volitans [Linnaeus, 1758] and P. miles [Bennett, 1828]: Family Scorpaenidae) are the first nonnative marine fishes to establish in the Western North Atlantic/Caribbean region. The chronology of the invasion was reported last year (Schofield 2009) using records from the US Geological Survey's Nonindigenous Aquatic Species database. This article provides an update of lionfish geographic spread (as of October 2010) and predictions of future range.
Introduction
In a previous report (Schofield 2009 ), information on the invasion chronology of the lionfishes (Pterois volitans [Linnaeus, 1758] and P. miles [Bennett, 1828] : Family Scorpaenidae) was provided using records from the US Geological Survey Nonindigenous Aquatic Species database (USGS-NAS 2010) . Herein, an update on the geographic spread of the species is given.
Lionfishes are the first marine fishes to invade the western Atlantic Ocean and Caribbean Sea, and have potential to add additional stress to an environment already compromised by overfishing, pollution and global climate change. Because the invasions are relatively new, it is unclear exactly how lionfishes will affect these ecosystems. Importantly, this invasion illustrates the speed with which non-native marine fishes are able to spread through new coastal systems.
Materials and methods
Data for this paper were obtained from the USGS-NAS database (USGS-NAS 2010). Schofield (2009) provided details regarding the database and its lionfish records. Individuals with information relevant to lionfishes (or other non-native fishes) are encouraged to report their findings to the USGS-NAS database. It is not clear whether both species (P. volitans and P. miles) are present at all locations. (FWRI 2008) . The fish was found during a bloom of the toxic red-tide organism Karenia brevis; however, toxicity testing revealed only minimal exposure of the fish to the brevitoxin. Therefore, it appears the fish was only in Gulf coast waters for a short period of time (i.e., probably a recent aquarium dump).
Results

Locations where lionfishes are established
In December 2009, two lionfish were collected in the southern Gulf of Mexico, off the northern Yucatan Peninsula (Aguilar-Perera and Tuz-Sulub 2010). Those records document the first apparent arrival of P. volitans into the Gulf of Mexico via larval transport. Additional lionfishes have been collected in this region since.
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In July 2010, three specimens were photographed (two were collected) WNW of Key West in the Gulf of Mexico.
In August 2010, the first report of a lionfish off the west coast of peninsular Florida (Cortez, Manatee County, Florida) was verified. Additional reports quickly followed in the same region (Manatee and Pinellas counties).
Verified reports of lionfishes from the northern Gulf of Mexico were received by the USGS-NAS database in September, 2010 (eight fish at five locations: off Pensacola, Florida; Dauphin Island, Alabama; oil and gas platforms along the Louisiana coast and off Sonnier Bank near Louisiana). Additional reports of lionfishes in the northern Gulf of Mexico have followed since.
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Future spread of lionfishes
Lionfishes are expected to continue their geographic expansion and eventually close the loop of the Caribbean, including the entire Gulf of Mexico and the island chain from the U.S. Virgin Islands to the south and east through Leeward and Windward islands to Grenada. From there, it is probable that the invasion will spread south through Trinidad and Tobago, Guyana, Suriname, French Guyana and on to Brazil. At this time, it is unclear whether lionfishes will be capable of spreading further south than Brazil or possibly Uruguay. Morris and Whitfield (2009) projected lionfishes would not invade beyond Uruguay based on current patterns of sea-surface temperatures and experimentally-derived thermal limits of lionfishes (from Kimball et al. 2004) . However, it is uncertain how changes to the environment (e.g., through global climate change) and/or potential changes in ecophysiology of lionfishes (e.g., through microevolution to climate) will affect those estimates in the future.
The invasion of lionfishes throughout the western North Atlantic Ocean and Caribbean Sea is unprecedented. Lionfishes are the first nonnative marine fishes to establish in the region and they have spread with remarkable speed. Scientists are concerned that predatory lionfishes may have detrimental impacts on native fauna, and many countries are actively involved in controlling lionfish numbers. Research on the impacts of the invasion is needed to evaluate the effect this non-native species is having on native ecosystems. Additionally, more work is needed to find means for controlling their numbers. Although lionfishes are not likely to be eradicated, their invasion of the Atlantic and Caribbean may serve as an example of the relatively short time required by non-native fishes to establish and spread in novel marine waters. Over 30 species of non-native marine fishes (most from the Indo-Pacific) have been documented in the coastal waters off Florida, USA (Schofield et al. 2009 ). Given the number of non-native marine fish species seen off coastal Florida, it is possible that additional species may become established.
